Program Abstracts

Pre-Conference Primer, Thursday, 9:00 a.m. - 12:00 p.m.

Crime Mapping Startup: What is Crime Mapping?

Elizabeth Groff and Mark Stallo. Thisthree-hour workshop will explore the basics of crime
mapping. Attendees will learn about the art of crime mapping and the central role of geographic
information systems (GIS). Information will be given on how agencies can begin to use mapping to
support patrol, investigations, adminigtration, and srategic planning activities. Examples will be used
to illudtrate the capabilities and limitations of GIS asit rdaesto crimind justice. Attendeeswill be
indructed on how to conduct an analysis of data using crime mapping and how to use this information
towards effective decisonmaking. Various types of mapswill dso be examined, as well as guiddines
for choosing the best map to display information. Presenters will aso cover issues associated with
accessing data sources. Congtraining factors associated with crime mapping will aso be discussed, as
well as technologica innovations on the horizon that support crime mapping efforts.

Plenary Panel—Innovative Applications,
Thursday, 1:30 p.m. - 3:00 p.m.

Catching Serial Rapiststhrough Crime Mapping, Robert D. Keppel. Washington State's
Homicide Investigation and Tracking System (HITS) is a computerized investigative program that
collects, collates, and andyzes the characteristics of violent crime. Through internal computer
programs, HITS records each offender's method of operation and compares those characteristics
againg al information in 26 databases containing over 15 million records. Information gathered by
HITS about offenders, victims, weapons, vehicles, geographic locations, and relationships among
casssis shared with law enforcement agencies. This enables them to compare information and
evidence in order to identify and arrest violent offenders. Specifically, HITS uses crime mapping
techniques to help detectives caich serid offenders and prevent further victimization. Severd
examples of the use of HITS datawill be given, highlighting the solution of ongoing serid rape and
Seriad arson cases.

Enhancing Police and Community Access to I nformation, Keith Harries. This presentation
argues that police departments, community organizations, and individuas should have accessto a
more broadly based archive of geographicaly referenced data, going beyond sources that have
traditionally been regarded as adequate for police and community use. In addition to the data bank,
visudization should be enhanced through the wider use of such resources as aerid and ground-leve
photography, videography, virtud redlity imaging, and iconic maps. Such methods of presentation
should generdly reduce the leve of abgraction in visudizations in order to make them more "red" as
well as provide multiple perspectives on places and areas. When using such presentations, one can
minimize problems associated with limitations on spatia perception by helping map readers more
eadly understand community spatia relationships. Orthophotographic presentations provide
opportunities for better communication within the varied congtituencies of police departments. Such
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amplification of information will dso enhance spatia data through the gpplication of GPS technology
and enrich the context of intelligence gathering. Furthermore, the power and flexibility of GIS should
be exploited in order to customize maps for community audiences on the basis of group
characterigtics.

Mapping to I dentify Placesin Need of I ntervention Programs. Three Examplesfrom the
Colorado Division of Criminal Justice, Kim English. The Divison of Crimind Justice is the Sae
crimina justice planning and policy andysis agency. This presentation shows severa examples of how
the Divison has incorporated spatid andys's into research projects and smple mapping into program
planning. Non-crime dataeements, used in a crimind justice setting, are the focus of this presentation.

Concurrent Panels, Thursday, 3:15 p.m. - 4:45 p.m.

From Theory to Practice: Using Theory to Guide Mapping Efforts
(Repeats on Friday at 8:30 a.m.)

The Role of Theory in Crime Mapping, Patricia L. Brantingham, and Paul J. Brantingham.
Modern microcomputer-based GIS systems have made it possible for police to generate smple crime
maps with relative ease. Criminological theory can enhance the power of thistool for both Strategic
and tactica purposes by shaping the questions crime mappers ask and by providing a framework for
envisoning street leve police knowledge. The theoretical propositions of environmenta criminology
can be used in conjunction with crime mapping techniques to identify high risk locations, to model
offender decisions, and to project an unknown suspect's activity anchor points. Thiscan, in turn,
provide better guides to deployment of crime prevention programs and patrol resources and can
provide a useful tool in some types of investigations.

Maps that Make Sense: Using Theory-Based Maps, John Eck. Many crime maps are puzzling
amadgams of symbols and shading that confuse viewers rather than lead them to an understanding of
the problem. In part, thisis because crimind justice practitioners face a bewildering array of options
when it comes to mapping crime and disorder events. How does one decide what to map and how to
map it o that it communicates effectively? Part of the answer isto rely on theories of crime and
disorder. Using examples of retail drug dedling and crime hotspots, this sesson will illugtrate the
practical aspect of crime theory, particularly Routine Activity Theory and Environmental Criminology.
Participants will see how theory-based maps draw attention to the heart of crime problems and
facilitete effective actions

ESRI Project: The Crime Analysis Tool Box

Building a Crime Analysis Application: A Presentation on Developmental Efforts, Eleazer
Hunt, Tracy Malfino, and Ezra Zubrow. This pand will present the GIS-based crime analyss
gpplication devel oped under a cooperative agreement from NIJ. The pand will condgst of personnd
from the ESRI lead project team. The paned will make presentationsin three areas. (1) overview,
functiondity, and a demondtration of the main application being devel oped; (2) discusson and
demonsgtration of an eectronic best book and officer safety module; and (3) research resultsin the
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development of advanced crime anadlysstools. The gpplication condsts of an easy to use, integrated,
out-of-the-box solution for crime mapping and analysis that is built for Windows NT 4.0, 95, and 98,
and requires ArcView 3.1 and Spatia Analyst 1.1. This application contains a data loader wizard,
basic and advanced tools for crime andysis, and user interfaces for patrol/detectives, crime andydts,
and adminigtrators. The concept behind the gpplication includes asingle PC ingdlation that can make
use of aLAN or WAN to access and store data and atool box for crime andysis, which provides a
auite of functions that cover 75-80 percent of an average user's crime andysis needs or map-based
information analysis. The gpplication will dso assst agencies that are looking to upgrade exigting
crime analys's processes, assist in community oriented policing and problem oriented policing
programs, and upgrade reporting and map production. Our target audiences for this application are
amdl to medium-szed agencies that have little technica support for their GIS resources. The
application will provide pin mapping and advanced andlysis in the form of geo-datidticd, multivariate
datigtica routines (predictive, spatid interpolation), aswell as additiona functions (crime andyss,
satistics) to be added via ad hoc scriptsor DLLS.

Base Maps: Access, Accuracy, and Usability
(Repeats on Saturday at 10:45 a.m.)

Introduction to Digital Base Maps, Kevin Davie. This presentation targets the beginner and
intermediate user who is interested in discovering what data may be available as base maps. Attention
will be given to vector data such as street networks, private business and public service locations, plat
maps and geographic boundary areas, and image data such as agrid photos, satdllite data, elevation,
and land cover data. The presentation will focus on appropriate uses and where to find base map
data

Criteria for Useful, Effective Base Maps, Frederick E. Westerfeld. Current base map
development projects now emphasize spatial accuracy and levels of detail that sometimes gpproach
the standards of civil engineers and land surveyors. It is not obvious that this meets the needs of those
using digital maps.

This presentation posits a different gpproach to digital map accuracy requirements. Usersin
the crimind justice field and other components of human services GIS are more concerned with map
completeness and currency than with spatial precison. They need digital maps that incorporate all
landscape features, are completely up to date, describe festuresin al ways that they are known to the
public, and communicate that information in ways that are easily recognized. Digita maps mesting
these needs should be the primary concern of map developers serving users in the crime mapping and
crime andyssfidds.

Digital map creation and maintenance should begin by sdecting appropriate source data that
recognize these performance requirements. Map production work should ensure that dl locations
identified by each source are built into end products. Characterigtics of three mgjor, but often unused,
data sources for individual street addresses (redl property files, E-911 telephone address lists, and
USPS mail ddivery files) are examined. Including these types of source information with other more
widdy used data sources will yidd digita map filesthat closdy meet the needs of usersin all
specidties of socid services GIS.
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Across Jurisdictions, Over Boundaries: Interagency Use of Crime Mapping
(Repeats on Friday at 3:00 p.m.)

The Regional Crime Analysis System, Peter D. Christensen and Ernie Crist. Police agencies
have recognized for decades that crimind activity does not occur exdusively within jurisdictiond
boundaries. Crime, and those who commit it, are aided by the freedom of mobility provided by
trangportation sysems. Crime andlys's systems dlow police agencies to identify crimind activity
according to its geographica, tempora, and modus operandi attributes, and to link known suspects
with identified trends. Crime mapping facilitates trend identification and helps convey thisinformation
to usersin an easy to understand manner. This presentation will describe the formation of the Regiona
Crime Andlyss System and discuss how police analysts in the region use crime mapping.

Orange County, California, Gang Incident Tracking System: An Example of I nteragency
Collaboration, James W. M eeker. Street gang turf boundaries and activities often don't coincide
with the politica boundaries that separate locd municipdities. Thisisespecidly truein large aress of
relatively high population dengties that cross jurisdictiona boundaries. Gang members often commit
crimes outsde the citieswhere they dam turf. Similarly, one community's efforts to discourage gang
activities may do little more than push the problem into a neighboring jurisdiction. While it makes
good sense for loca governments and their agencies to band together to approach gang problemson a
regional bas's, such cooperative efforts are rare. This presentation recounts the experiences of over
30 municipdlities that banded together to address gang problems in Orange County, Cdifornia, alarge
metropolitan areawith a very heterogeneous population of 2.7 million. The first step taken by Orange
County law enforcement was the formation of the Orange County Gang Strategy Steering Committee
to help coordinate the efforts of loca law enforcement agencies, schools, and community groups. In
order to develop impartiad information about the nature and distribution of gang activities in the region,
researchers a aloca universty were o brought in to assist in collecting and anayzing meaningful
data on gang crime. While this effort represents a unique example of multi-jurisdictiona law
enforcement and university cooperation, it is not without its problems. 1ssues of what data to collect,
and who has control or access to the data, can creete difficulties and influence the utility of the
database. The use of mapping technologies, which present cross-jurisdictiona data, can be especidly
problematic.

Integrating Non-Crime Data: Where to Find It, How to Use It
(Repeats on Saturday at 9:00 a.m.)

I ntegrating Non-Crime Data: Sources, Database Design, and Querying Methods, Andreas
M. Olligschlaeger. Non-crime related sources of data can be a great asset for analysts and
investigators wishing to interpret spatid patterns of crime. Examples of such sourcesindude
socioeconomic characteristics of areas and public sources of information such as property tax records,
liens, and utility information. In addition, recent developments in geocoding techniques dlow for the
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integration of multimedia data sources such as newspaper articles, intelligence reports, speech
recognized text and broadcast news.

This sesson discusses how to design relationa databases in order to facilitate the integration of
crime datawith other sources of information via geographic links, both point- and polygon-based.
The principles of database design will be discussed and examples of database designs will be shown
that illustrate these concepts, including basic designs in Microsoft Access aswell as more advanced
desgnsinvolving distributed databases such as Oracle or Informix typically found in larger
organizations. The use of non-crime related data will be demongtrated using ArcView. In addition,
advanced geocoding techniques and the integration of broadcast news and speech recognized text will
be demongtrated usng Carnegie Méelon University’s Informedia Digital Video Library project.

The Traditional Misuse and Non-Traditional Use of Crime Mapping, Gregory Saville.
Crime mapping data typicaly uses only information thet is dated, partia, and of limited use. It shows
thetip of theiceberg. Thissesson will discuss these limitations and will suggest dternative forms of
data, different ways in which crime mapping can be used, and new ways to think about non-traditiond
data. Discussed will be (1) the scale of crime mapping and the problem of ecologica falacy; (2) how
to incorporate fear into crime mapping; and (3) what Stuationd problem solving and smdll scale
CPTED requires of crime mapping.

Crime Mapping Q&A

Elizabeth Groff and Mark Stallo. This pand will dlow those who attended to the Crime Mapping
Startup Pre-Conference Primer to ask questions and address concerns about getting started with
crime mapping and andysis.

Concurrent Panels, Friday, 8:30 a.m. - 9:45 a.m.

Designing Your Own Front-End System: Lessons from the Pros
(Repeats on Saturday at 10:45 a.m.)

Regional Crime Analysis Geographic | nformation System (RCAGIS), John E. DeVoe. The
United States Department of Justice, Crimina Divison GIS saff is currently developing acrime
andysis application for regiond use by police departmentsin the Washington, D.C. and Bdtimore,
MD aress. The Crimind Divison is usng its experience in developing an ArcView-based crime
andyds gpplication for crime analysts (called the Spatial Crime Analyss System) to develop aMap
Obyjects-based application that is designed for regiona use by police departments. The gpplication is
cdled the Regiond Crime Andysis GIS (RCAGIS), and it promises to be avery powerful crime
andysis, mapping, and reporting tool. RCAGIS will include three modules, one for police officers,
one for crime andysts, and one for police managers.

RCAGI S builds on area police departments success in establishing the Regiona Crime
Andyss Sygem (RCAS). RCASisareationa database program that resdes on a centraly located
server (accessed by dia-up connection). 1t includes established crime data standards and GIS crime
andysistoolsthat alow usersto access and study crime across jurisdictiona boundaries. By targeting
the individua (and sometimes overlgpping) needs of police officers, crime andysts, and police
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managers, and by accessing regiond police department crime data, RCAGI S is expected to greatly
facilitate police departments tactical and Strategic responses to crime.

Overview of CrimeStat, Ned L evine. This presentation provides an overview of CrimeStat, a
Windows NT/9x spatia statistics package used in crime andys's, devel oped with support from an NIJ
grant. Itisaseries of datistica tests that can be used to describe crime ditributions and interfaces
with a geographic information system (GIS). The primary input is a collection of point locations,
defined by their X and Y coordinates (e.g., crimeincidents). CrimeStat can read ASCII, dbase
(‘'dbf"), or ArcView 'shp' files and can output to ArcView, Maplnfo, Atlas*GIS, Surfer, and Spatid
Anays. The point locations can be in spherica or projected coordinates and can be weighted or
have associated intensity (Z) vaues. In addition, a secondary file of point locations can be included
(e.g., police sations). CrimeStat dso dlowsfor areferencefile, usudly a grid, which can be ether
imported or generated by the program. Among the statistics that are included are those for describing
the spatid distribution (e.g., mean center, standard deviationd dlipse, spatid autocorrelation),
angularity (e.g., directiona mean and variance), properties of the arrangements of points (e.g., nearest
neighbor distance), journey-to-crime estimates, "hot spots' (e.g., loca Moran, K-mean cugtering),
and one- and two-variable kernd density surfaces (e.g., dengity of robberies, dendity of burglaries
compared to population). The presentation will introduce the program and will illustrate some of the
gatidics.

Providing Practical GUIsfor Policing, K. Michael Reynolds. In order to develop practica
graphica user interfaces (GUIs) for palicing, the software developer must be prepared to merge two
worldviews. that of the software engineer and law enforcement practitioner. The design chalenges
are not programming, but instead, basic communication issues between those who spesk the language
of computers and those who speak the language of policing. What would appear to be ardaivey
sraightforward process can be one of countless revisons due to misunderstandings between software
designers and police practitioners. To enhance the software GUI design process and reduce the
non-productive expenditure of scarce resources, an interactive weekly meeting of key personnd is
invauable. These individuals must recognize the inherent communication difficulties and ensure the
product devel opment reflects a common understanding.

Cartography 101: Making Maps That Communicate
(Repeats on Saturday at 9:00 a.m.)

Workshop in Basic Cartography, Keith Harriesand Joseph Szakas. Through the use of
numerous examples, this workshop will provide an introduction to the components that go into making
amap, types of graphic symbols, and map design issues. The art and science of mapmaking, or
cartography, is ancient, and crime maps represent arelatively new application of established
methods. Cartography is a science with abody of theory and practice informing people how to place
data accurately on the earth's surface. Cartography is aso an art Snce maps are an abstraction of
redity, and subjective decisons must be made about what will and will not be included, and about
how datawill be displayed. Initidly, the andyst must decide whether amap is the most appropriate
medium for communicating the necessary information; if the answer is"yes" then various decisons
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must be made about piecing together the most useful map ingredients. Trade-offs must be made
between smplicity and complexity in order to ensure that the product actualy communicates what the
andys intends. Having GIS technology facilitates map making, but does not guarantee good maps.
Thisworkshop will help guide the analyst in the decisionmaking process to make maps that
communicate clearly and effectively.

Improve Your Hit Rate: Data Integrity and Address Matching Issues
(Repeats on Friday at 3:00 p.m.)

Geocoding for Success, Christopher S. Gebhardt. In thissesson, userswill learn the various
ways to improve their geocoding success rates, dso known as "hits™" Different Strategies will be
examined including geofiles, geocoding, and dynamic address matching. Common techniques to
improve the overdl collection of address information will be discussed. Attendees will learn what
other agencies are doing to achieve high success rates and how they can implement these policiesin
their own organization. The importance of geocoding 100 percent of al records will be stressed with
examples. The presentation will conclude with assorted problems the speaker has noticed and
overcome, including vacant lots, fields, highways, and the use of GPS.

Designing Out Mapping Problems: A Focus on Data I ntegrity I ssues, Lorraine Green
Mazerolle. This presentation examines technologica approaches and offers practical tips for
improving dataintegrity. Some of the issues covered include building geo-archives, blocking
free-flowing CAD and MIS data entries, designing CAD and MIS sysems with crime andysisin
mind, cleaning and updating mapfiles, cresating vertical maps, pre-coding data, cresting common area
geocodes, and conducting regular audits of system elements.

COPS and MAPS: GIS for Community Policing and Problem Solving
(Repeats on Friday at 1:15 p.m.)

Crime Mapping for Community Policing and Problem Solving, Jeff Dean. Crime mapping is
one of the more recent tools being used by crime andysts and police officersin their problem solving
efforts. Any type of geographic data can be mapped, including crime and arrest locations, gang
boundaries, drug complaints, schools, banks, parks, and acohal license locations. This session will
cover severd different ways that crime mapping can foster and assst community policing and problem
solving. The participants will learn how maps can help identify, analyze, and assess a problem,
different types of data.and resources, and issues relating to mapping for the community. A variety of
case studies and examples will be covered.

Automated Mapping and Alternative Policing Strategies, Jonathan H. Lewin. Inthis
presentation, the Chicago Police Department's Information Collection for Automated Mapping
(ICAM) system will be documented. This system provides department members accessto a
sophisticated, yet easy to use, crime mapping and andlyss syssem. Designed by police officers and
developed entirely in house, ICAM supports Chicago's Alternative Policing Strategy, known as
CAPS. This strategy requires beat officers, working with the community and other city service
providers, to be problem-solvers at the beat level. ICAM was designed to provide police officers
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with the information they need to be effective partnersin the problem-solving process. The
department's future mapping plans will dso be presented, including Command ICAM and Citizen
ICAM. Command ICAM will provide information for command-level department members, while
Citizen ICAM will provide interactive crime mapping capabilities viathe web. These ICAM
components al use client-server architecture and were developed using the latest industry standard
toals.

The Use of Crime Mapping and Analysis by Community Organizationsin Hartford,
Connecticut, ThomasF. Rich. A project funded by the Nationd Ingtitute of Justice is under way to
introduce crime mapping and andys's to community crime prevention organizationsin Hartford, CT.
This presentation will describe how this mapping capability has been provided to the community
organizations and how it supports community policing and problem solving effortsin Hartford.

This project originated as part of Hartford's Comprehensive Communities Partnership (CCP)
initiative, a city-wide effort amed at expanding community policing, implementing community-oriented
government, and mobilizing city resdents around crime prevention and control. An important
component of CCP involved forming problem solving committees in each of the city's 17
neighborhoods. During an early CCP needs assessment, the problem solving committees identified
access to computerized police databases as one of the mogt critica information requirements for
effective problem solving. Providing this access could be accomplished in anumber of different ways.
Increasingly, police departments are publishing aggregate crime gatistics on the Internet. A few
departments publish incident-levd crime information on the Internet, including the date, time, location,
and type of crime. In Hartford, the objective was to go one step further and provide community
organizations with their own basic mapping and andytical tools that could be used to analyze incident-
level data

The presentation will show how the mapping and andysis software has been used to date,
including the overdl leve of use, the types of maps and reports produced, and how the maps and
reports have been used. Some preliminary observations on the overdl impact of the system on
community organization effectiveness, perceptions of neighborhood safety, and police- community
relations will aso be discussed.

Intermediate Spatial Analysis
(Repeats on Friday at 3:00 p.m.)

Analytical Mapping, Phil Canter. Police departments are increasingly usng computer mapping to
assg in tactical and strategic planning and crime andlyss. Most departments rely on descriptive maps
to communicate information about crime locations. The ability to graphicaly display information about
one or more case attributes, such as time or modus operandi, is useful in identifying crime patterns
associated with offenders. A high concentration of point locations or a high count of incidents
associated to boundaries may suggest clustering or "hot arees.” The ability to associate crime with
different map features, such as mass trandt stops or schools, is useful in exploring relationships
between crime and the built environment. Thereis another aspect to computer mapping, generaly
referred to as andytica mapping, which may be useful to police. Andytica mapping can involve
developing continuous map surfaces from discrete point locations, identifying residences of serid
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offenders, testing assumptions about the digtribution of point locations, or exploring interaction effects
between time and space. Andytica mapping may provide additiond insight into the circumstances
influencing crime. This presentation will discuss the use of adyticd mapping as a complement to
descriptive mapping within a police environment. The advantages and disadvantages of analytica
mapping for policing will be discussed, induding discusson on integrating andytical methods into
geographic information systems designed for police use.

Crime Space/Time Series Analysis. Issuesand Progress, Wilpen L. Gorr. Crime andysts need
to understand and project trends in crime over space and time. The fundamenta problem isto build
models that are theoretically based and fit the crime data well over time and space contexts. Thisis
difficult because of the smal scale of police work; for example, because hot spots are only afew
blocks in area and because of the richness of the behavior being modeled. Thistalk will address (1)
the sources of variation in crime patterns (population characteritics, land use, and police
interventions), (2) data sources (police, other adminigtrative agencies, and commercid), (3)
exploratory data andys's (mapping and animations), and (4) modeing gpproaches ("naive' time and
Space modds, contiguity versus anaogy- based data pooling, and leading indicator variables for
prediction).

Plenary Panel—The Executive Perspective on Mapping for Police
Operations, Friday, 10:00 a.m. - 12:00 p.m.

Risk Focused Palicing: Mapping Risk Factorsto Control Crime, Chief Jim Bueermann. In
1994, the Redlands Police Department smultaneoudy introduced community-oriented policing and
problem solving (COPPS) and crime mapping to the citizens of Redlands. Since then, the department
has merged both concepts within the theoretica framework of Risk and Protective-Focused
Prevention (RPFP) to gain an understanding of the causes and prevention of adolescent problem
behaviors such as substance abuse, ddlinquency, violence, dropping out of school, and teen
pregnancy. The synthesis of COPPS and RPFP is called "Risk Focused Policing” and is defined as"a
data and results-driven, community-oriented policing and problem solving strategy focusing on those
factorsin acommunity that place its youth and their familiesmost at risk for criminad and other
problem behaviors.”

This strategy has led to the mapping of community, family, school, and peer group risk and
protective factors at the neighborhood leve, to help police serve as a catdyst for community
transformation. In addition, it led to the merging of two city departments so that police, housing,
recregtion, and senior services are dl in one department (police) to better facilitate the strategies
necessary for substantive prevention and intervention effortsin the community.

The New York City Police Department's COMPSTAT Process, Edward Norris. In 1994, the
New Y ork City Police Department (NY PD) indtituted a new manageria command and control
system. The system grew out of the need to manage, monitor and assess the impact of the
department's new crime control strategies and soon became known simply as "COMPSTAT," short
for Computerized Crime Statistics. By 1996, the results attributed to the NY PD's new management
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philosophy would make COMPSTAT afamiliar term in crimina justice circles. By 1997, New Y ork
City's year-end FBI Uniform Crime Report statistics recorded a cumulative reduction of more than 41
percent compared to 1993, the year prior to COMPSTAT implementation, and gave the process
national exposure. The trend has continued through 1998. No other mgjor American city has
recorded as Sgnificant or sustained a reduction in crime during any comparable period in the modern
crime-reporting era.

The COMPSTAT process reestablished the importance of two powerful management
concepts, accountability and analysis. Coincidentaly, new technology, in the form of computerized
mapping, provided a highly effective way to identify loca crime problems, closely monitor the
implementation of any proposed tactical response, and quickly assess impact.

The New Y ork City Police Department's experience with the COMPSTAT process
demondrates that, to obtain the most sgnificant impact from technologica innovation, the technology
must be integrated into the agency's mission and operationd strategies. The COMPSTAT processis
amanagement tool for quickly identifying problems, developing strategies and tactics, evauating
impact, and expanding and enhancing what works. Geographic Information Systems (GIS)
technology plays an important role in these tasks and has made ared contribution to the department's
success in reducing crime and disorder in New York City.

Management | ssuesin Crime Mapping, John Welter. Crime mapping is being used throughout
the United States as a modern-day tool in policing. The technology isimproving a arapid pace and
can provide awedth of information to those who view crime maps. What information is gathered and
displayed, and how that information is gpplied to police work, can have a sgnificant impact on the
day-to-day operations of field level officers. It can dso have apostive or negative effect on
neighborhood residents. The San Diego Police Department (SDPD) believes in the philosophy of
Neighborhood Policing and the strategy of street level problem solving. The agency promotes the use
of as much crime related information as possible, for the street cop as well as the community resident.
This philosophy and strategy may be in conflict with some agencies which believe crime mapping can
be best used to hold command personnd accountable for crime in a given geographica area. Isthere
aconflict in the two methods? Does one use have priority over the other? Assstant Chief John
Wdter will discuss what the SDPD is doing with crime mapping and how the future of mapping is
important to his organization.

Concurrent Panels, Friday, 1:15 p.m. - 2:45 p.m.

Successes in the Field: Crime Mapping Case Studies
(Repeats on Saturday at 10:45 a.m.)

Auto Theft Problem in Newark, New Jersey, Megan Ambrosio. Auto theft hasbeena
persstent crime problem in the city of Newark for severd years. Various efforts have been attempted
that have resulted in a marked decrease in auto theft activity. In 1989, the City of Newark averaged
44 vehicle thefts per day, whereas during this past year, the average rate is 13.8. Some dSrategies
used in the past had short-term effects, but the persistent leved of auto theft activity over severd years
indicated that those efforts were not making a lasting impact on reducing therate. This presentation
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discusses how the use of Comstat has aided in Newark's efforts to design and test various responses.
The Comdtat process has revealed that some Strategies are more successful than others for long-term
effects. The Comgtat process includes the use of three types of maps. weekly auto theftsfor a
two-week period; auto thefts and recoveries for the same period; and recoveries only. In addition to
the maps, tables that show sector by sector activity and the times of the thefts are reviewed for tactica
purposes. Through this constant review of current data and maps, the police department is able to
modify its srategies accordingly.

Case Studies in Geographic Profiling, D. Kim Rossmo. Geographic profiling isa police
investigative methodology that andlyzes the locations of a series of crimes (e.g., murder, rape, arson,
robbery, etc.) to determine the most probable area of offender resdence. This presentation briefly
describes the theory, principles, and practice of geographic profiling. Two case studies are then
discussed to show its gpplication and utility.

During the fal of 1995, the Abbotsford Killer attacked two teenage girlswalking to a party.
In the wake of the attendant media publicity, he began a series of tauntsto the police, including 911
telephone cdls, acts of vandalism, and the theft of the victim's tombstone. These locations, in
combination with the encounter and body dump sites, were successfully used asthe basisfor a
geographic profile generated by the Rigel computer system. A loca man was arrested and
subsequently convicted of the crimes.

David Milgaard spent 23 years in prison for the 1969 sexua homicide of anursing assgant in
Saskatoon. Geographic profiling was one of severa techniques used during a Supreme Court of
Canadareview of the case, initiated by the identification of an dternative suspect—a serid rapist
operating in the neighborhood at the time of the crime. Milgaard's conviction was overturned and the
rapist has now been charged with the 30-year-old murder.

Close the Door on Crime, Susan Wernicke. In April 1998, severd divisonsin the Overland Park
Police Department (OPPD) noted a marked increase in the number of thefts from open garages
(classfied asresdentid burglaries). The units came together in a consolidated effort to combat the
problem. Using gatistics and maps provided by the Crime Andysis Unit (CAU), the department
began a proactive approach to identifying the hardest hit are(s), informing the affected resdents, and
decreasing the suspects opportunity to continue to "garage shop.”

Armed with the maps pinpointing the locations of occurrences and a brochure designed
specificaly to address the open garage door burglaries, agroup of officers contacted more than 1,200
residents over three months, advising each resident of the problem and how it could be combated. By
simply asking the residents to close (and keep closed) their garage doors, the number of open garage
door burglaries decreased from an dl-time high of 14 incidents in June to only 1 incident reported in
September 1998.

Geospatial Analysis of Rural Burglariesin Missouri, David R. Wood. The crimind intdligence
andydts at the Mid- State Organized Crime Information Center (MOCIC) in Springfield, Missouri,
routinely use anaytica mapping or geospatia anayssto support gpproximately 900 federd, Sate, and
loca law enforcement agenciesin anine-state area. In one case in McL.ean County, anadysts used
resdentid burglary information to map and thus visuaize the problem. The burglaries were andyzed
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for frequency patterns by day, date, month, and sector in the county, and for proximity to main
highways. These datigticad summaries were useful in determining when and where the burglars were
likely to strike next. Based on this spatid analys's, the McLean County investigators responded with
tactical and operational adjustments that ultimately led to the apprehension of severd suspects and
subsequent cessation of burglariesin the jurisdiction.

Crime Mapping for Law Enforcement Managers
(Repeats on Saturday at 9:00 a.m.)

Using GI Sto Support Law Enforcement Management Decisions, Richard C. Lumb. This
presentation will discuss and demondirate the power of Geographic Information Systems (GIS) to
support law enforcement management decisions such as identifying service needs, guiding resource
alocation decisions, and assgting with the development of solutions to minor and mgor problems
encountered by police agencies. The very nature of policing drives areactionary response to demands
for sarvice. Thisneed not be the case, asthe "incident” to which police respond is but apiece of a
chain of eventsthat includes socid and economic issues, dengity issues, ethnicity, and other identifiable
varidbles. In combination, these variables provide the socia structure in which crime and disorder
may reside. This presentation will use actua cases where GIS played amgjor role in solving crimes
and assigting in identifying and describing community problems. Managing police agendies into the 21%
century will require ahigh order of requisite skills with tools such as GIS.

Management I ssuesin Crime Mapping, John Welter. Crime mapping is being used throughout
the United States as a modern-day tool in policing. The technology isimproving a arapid pace and
can provide awedth of information to those who view crime maps. What information is gathered and
displayed, and how that information is gpplied to police work, can have asgnificant impact on the
day-to-day operations of field leve officers. It can dso have a pogtive or negetive effect on
neighborhood resdents. The San Diego Police Department (SDPD) bedlieves in the philosophy of

Ne ghborhood Policing and the Strategy of street level problem solving. The agency promotes the use
of as much crime related information as possible, for the Street cop as well as the community resident.
This philosophy and strategy may be in corflict with some agencies which believe crime mapping can
be best used to hold command personne accountable for crimein a given geographical area. Isthere
aconflict in the two methods? Does one use have priority over the other? Assgtant Chief John
Wdter will discuss what the SDPD is doing with crime mapping and how the future of mapping is
important to his organization.

Turfs, Networks, and Crime: Mapping Gang Problems
(Repeats on Saturday at 10:45 a.m.)

Mapping Gangs. Research for Problem Solving, Anthony A. Braga. The experience,
observations, locd knowledge, and historica perspective of working police officers and others with
routine contact with offenders, communities, and crimind organizations may represent an important
underused resource for describing, understanding, and crafting interventions aimed at crime problems.
Mapping and other information collecting and ordering techniques, usudly amed at formd police data,
can aso be used to good effect to capture and organi ze these experiential assets. This paper
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describes exercises carried out as part of problem-solving policing projects designed to reduce
gang-related homicide and firearms violence in Boston, Minnegpalis, and Batimore.

Gang Turf and Poalitical Turf: Mapping Gang I ncidents Across 30 Municipal Boundaries,
Bryan Vila. In many aress of the country, street gang turf boundaries seldom coincide with the
politica boundaries that separate loca municipaities. Gang members often commit crimes outside the
citieswherethey claim turf. Similarly, one community's efforts to discourage gang activities may do
little more than push the problem into a neighboring jurisdiction. Despite the palitica turf issues
involved, it makes good sense for locad governments and their agencies to band together to approach
gang problems on aregiond bass. This presentation demondtrates the ways in which regiona
mapping of gang incidents has been used by over 30 municipdities in Orange County, Cdifornia, a
large metropolitan areawith avery heterogeneous population of 2.7 million.

Severd examples of waysin which crime mapping can be used to help understand and
respond to gang crime will be discussed. Firgt, we will look at the use of crime mapping to look at
changesin the spatid digtribution of various types of gang crime across both jurisdictiond boundaries
and acrosstime. Second, uses of mapping for delineating gang territories and gang incidents and the
use of buffer zones to eva uate problems around schools will be discussed. Third, we will review the
utility of hotter-thanexpected and col der-than-expected analysis to identify specid problems and
potential solutions. We will aso explore the use of digita orthophotographic images to explain the
digribution of gang crime. Finally, we will ook toward future opportunities to use gang incident
mapping to guide civil abatement procedures, evauate the effectiveness of dternative gang prevention,
intervention, and suppression programs, and develop atactical verson of the crime mgpping system
that can be used by line officers throughout the region.

Crime Mapping Research Applications |

Using GISfor Analyzing the Police Operations, JamesL. LeBeau. Presently, the most
popular gpplication of GIS has been for analyzing crime specific events. This presentation discusses
the gpplication of GIS for describing and andyzing calls for police services and issues related to the
patrol function. Some of the issues discussed and illustrated include: mapping out hazardous spaces,
measuring, visudizing, and mapping out cross-beat dispatching; monitoring specific types of places;
and creating new kinds of maps for visudizing the spatid digtribution and patterns of different types of
cdlsfor service. The dte for thisresearch is the Cherlotte- Mecklenburg County, North Carolina,
Police Department.

Mapping Repeat Residential Burglary Victimization in Detroit: Implicationsfor Policing,
David Martin. While we have known that crimeis not evenly distributed in urban communities, only
recently has the issue of repeet victimization and its effect on overdl crime rates been recognized.
Repeat crime victimization is the repeated victimization of the same persons, places, and objects.
Repesat victimization is common among burglary victims. Research has shown that once a house has
been burglarized its chance of repeet victimization is four times the rate of houses that have not been
burglarized before. The results of some recent studies indicate that specia strategies focusng on
repeat victimization may, for certain types of crimes such as burglary and domestic violence, be
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effective means of substantialy reducing the overdl leve of crimein acommunity. Police Strategiesto
address repesat victimization may be assisted by mapping and research framed in criminologica theory.
One theory argues that a crime occurs upon the interaction of three factors: (1) a motivated offender,
(2) aauitable victim, and (3) the absence of acgpable guardian. Thus, neighborhood crime rates will
be affected by changing one or more of these factors.

Comparing Alternative Methods for Understanding Spatial Patterns of Crime, John
Mollenkopf. Researchers have sought to understand how best to display and anadyze clusters of
crimes, to determine when a cluster has reached sgnificant proportions, and to analyze change over
time. Our research group has explored several methods for addressing these issues, including spatiad
smoothing and aggregeation a the block leve. Using the same data, the results of each of these
methods will be presented and their strengths and weaknesses assessed.

Mapping and the Web
(Repeats on Saturday at 10:45 a.m.)

Mapping and the Web, Maria MacGunigal and Julie Wartell. Crime mapping isbecoming
more and more popular in law enforcement agencies across the country. Internet technology and
avallability has exploded in the last few years. With the growth in community policing, many
jurisdictions are now making crime data and maps available on the Web. Most often, these are
generated by the police department, but in addition, severa newspapers and neighborhood
associaions are jJumping on the bandwagon.

There are many issues surrounding crime mapping on the Web. Theseinclude currency of
data, cartographic principles, and legd and paliticd ramifications. Many law enforcement agencies
have dedlt with some of theseissues or will need to as they expand their Web Stes. This sesson will
highlight the experiences of two cities that have put crime maps on their Web pages. In addition, the
presenters will show awide variety of examples of crime maps currently on the Web. Findly, this
session will have afacilitated discussion about the issues raised during the presentations.

Concurrent Panels, Friday, 3:00 p.m. - 4:30 p.m.

Crime Mapping Research Applications Il

Mapping Out Displacement and Diffusion, Justin Ready. With the growing knowledge that
place-specific interventions can have an impact on crime and disorder, criminologists have increasingly
turned their atention to the issues of crime displacement and the diffusion of crime control benefits.
Although researchers often provide anecdota accounts of one or both of these phenomena resulting
from community policing programs, less attention has been paid to how to empiricaly measure spatia
or other forms of digplacement and diffuson. Drawing from afield study supported by the Nationa
Indtitute of Justice (principa investigator, David Weisburd; co-principd investigators, Rosann
Greengpan, John Eck, and Frank Ggjewski), this presentation examines some of the ways that
mapping techniques are being employed to sdect Stes and measure behaviord variations across areas
of violent crime and progtitution. The discussion explores methods of linking officia and observationd
datato street segments and larger areas to devel op more accurate measures of neighborhood change.
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It aso discusses how computer mapping can be used to conceptualize and test competing theories of
crime displacement.

The Development and Use of High-Definition Geographic Information Systems, George F.
Rengert. Geographic Information Systems (GlS) have the capability of recording and analyzing
crime at both the macro and micro scales. To date, most of this analysis has been a the macro scale
of acity or county. Inthiscase, crimeis plotted either without an environmental backdrop or on
Sreets depicted by singlelines. The spatid patterns that result are often difficult to interpret and can
be mideading. For example, crimes occurring in multi-story buildings are aggregeted to asingle
address, resulting in overlgpping symbols, which are difficult to identify. Also, except for the Street
lines, there is no environmenta backdrop depicted that may be reated to the pattern of crime
occurrences. Micro scae high-definition GIS alows crime to be mapped and andyzed where it
occurs (including on the floors of multi-story buildings) and to be related to the characteristics of the
surrounding environment.

The new technology included in high- definition GI'S requires mgjor modifications of traditiona
systems but provides unique advantages. For example, traditiond GIS portrays a street asasingle
centerline, and crimes are plotted on either Sde. High-definition GIS portrays streets by their curb
lines and specificdly defines Sdewaks: thelinein traditional GIS becomes two pardld linesin
high-definition GIS. Asareault, investigators can no longer use TIGER files without modification for
address matching. The most important advantage of high-definition GISisthat it dlows andydsto
evauae Stuationd crime control while avoiding "fase hot spots' that may misdirect atention. At
present, severad projects are in the development phase. The Temple University project is described in
this presentation.

Virtual Reality Modeling Language: A New Tool for Crime Mapping, Arvind Verma. The
recent developments in methodology and technology are opening some exciting crime mapping tools.
The utility of crime maps both for law enforcement purposes and criminologica inquiries has been
restricted because of the inability to present more than alimited amount of data. The present stage of
crime mapping is limited to Smple, gatic two-dimensond imagesin which it isimpossble to display
more than afew crime types and incidents without cluttering the viewing space. However, current
developments in computer graphics are providing new techniques that can address these
shortcomings. This paper introduces to crimind justice practitioners the Virtua Redity Modding
Language (VRML), which enables the animation and investigation of complex crime maps from
different perspectives. VRML isatechnique that alows the user to examine amap conveniently by
waking around or flying through it, asif it were asmall object held at aram's length. This process
enhances the understanding of the map significantly by offering afeding of redity beyond a picture on
the computer screen. This presentation demongtrates the usefulness of VRML by presenting a variety
of crime maps and the possibility of animation. VRML techniques are discussed that permit the user
to navigate through the maps by trandating, rotating, zooming, and tilting them to gain better
understanding of the data. Severa applications based upon the VRML are aso suggested for crimind
justice practitioners.
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Mapping from Around the World

Mapping Business Crime, a Case Study for Merseyside, England, Kate Bowers. The mapping
and geographicd referencing of crime data has been used in the county of Merseyside, England, to
identify both areas and individua properties that suffer from high levels of business crime. The types
of business crime examined include non-residentia burglary, crimind damage, theft by customer,
employee theft, and robbery.

Thisinformation has been cross-referenced with contextua information to establish the
characterigics of areas with high levels of different types of business crime. Among this contextud
information isanove system of classfication of nonresidentia areas, produced using factor andysis.
This categorizes the census tracts of Merseyside into non-residentia areas such as"large area
agriculturd practices” "larger commercid centers,” or "accessible, resdentia-based businesses” The
effectiveness of such a dassfication a identifying areas that suffer from high levels of different types of
non-resdentia victimization will be discussed.

Further research examines the relationship between levels of non-residentid burglary, levels of
repesat non-resdentid burglary, and levels of deprivation as measured by the government's Index of
Loca Conditions. Research has established that more deprived areas suffer from higher rates of
domestic dwelling burglary and repeat domestic dwelling burglary than more affluent areas. These
relationships are explored for non-residentid burglary.

The discussion will dso cover the use of geographicaly referenced crime information in the
targeting and evauation of acrime prevention initiative amed a reducing the vulnerability of busnesses
on Merseysde. Thiswill demongrate how such information can be used in the decisonmaking
process that isinvolved in the implementation of a crime prevention initiative.

Exploring the Use of GISfor Operational Policing and Community Safety I nitiatives:
Examples from London, England, Spencer Chainey. The use of geographicd information
systems for crime mapping and crime pattern andysisis rapidly increasing across London's loca
government boroughs and its Metropolitan Police Force. This presentation will present some of these
applications, showing where crime mapping is helping locad authorities and the police target resources
to reduce crime and disorder. Crime datais dso being andyzed with information describing the
physical, socia, and economic geography of areasin an attempt to provide some of the clues asto
why crime may occur. The presentation will dso discuss the experience of implementing crime
mapping systems, the role of partnerships between agencies, and the ddlivery of crime and disorder
datato assst wider agendas tackling socid exclusion and deprivation.

Crime Mapping in Malaga, Spain, Per Stangeland. Madagais|ocated on the Southern Coast of
Spain. Itisan ancient city that has experienced an explosive population growth over the last decades,
with a present population of approximately 550,000 inhabitants. This study andyzes crime data from
two different police forces, jointly with data from avictim survey, geo-mapped to streets and street
numbers on adigitalized city map. Crime data can aso be combined with some basic demographic
information on the digtrict level. ArcView 3.0 is used as aresearch tool. At present, researchers are
sruggling with many minor inconastencies in the police databases, due to doppy classification of
events and incomplete data. The god is to test some hypotheses on crime hot spots and crime
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prevention, and, at the same time, to develop an operationd tool for the police forces. It could also
be interesting to compare our data with some U.S, cities of the same size.

Training Opportunities and Resources

GI S Training Opportunities, Julie Wartell and Noah Fritz. Law enforcement agencies are
increesingly interested in using geographic information sysems (GIS). In two recent surveys done by
the Nationa Indtitute of Justice and the Urban Indtitute at the University of North Carolina at
Charlotte, alarge percentage of responding agencies indicated they have recently started using GIS or
are interested in learning more about GIS. Even if onelooks to the expanding number of law
enforcement agencies displaying crime maps on the World Wide Web over the last few years, it is
clear that more and more agencies are using the capabilities of GIS to some degree.

Interest, however, does not dways equate to adequate knowledge about how anew
technology can enhance your gods, and so training is often desirable. Until recently, no GIStraining
exiged that specificaly focused on its uses within law enforcement. In response to agencies growing
need for improved resources for training in the area of crime mapping, three groups have developed a
traning seriesin GIS for law enforcement and public safety. This pand will highlight these three
traning opportunities. During the course of the sesson, each pandist will discuss the types of training
available, provide an overview of course materid that has been developed, highlight particular needs
that are addressed for the law enforcement audience, and describe plansfor avalability and additiona
training in the future.

Training Delivery by Carolinas I nstitute for Community Policing, Deborah Thomasand Ed
Delaney. The Caralinas Inditute for Community Policing (CICP) is the Regiond Community Policing
Indtitute (RCH!) funded by the U.S. Department of Justice's Community Oriented Policing Services
(COPS) Office for North and South Carolina. CICP provides training to police, sheriffs, military
police, and community members. Each RCPI provides atraining specidty. CICP's specidty areais
GIS, emphasizing crime andysis and problem solving through GIS and computer mapping. A
two-track gpproach to GIS training has evolved, with technica courses for crime andysts, and
non-technical coursesto assst police and sheriffs to communicate effectivey with crime andydts. In
itsfirst year, 1998, CICP ddivered courses focused on non-technica users, command gtaff,
organizationd issues, and general community policing. Learning from the experiences of the first yesr,
CICP s offering an ambitious suite of coursesin its second year.

Concurrent Panels, Saturday, 9:00 a.m. - 10:30 a.m.

STAC (Spatial and Temporal Analysis of Crime) Workshop

Carolyn Rebecca Block, Richard Block, and Danid Higgins. Whenitisinitialy acquired,
computer mapping technology is atremendous boon to crime andysts and loca problem solvers. No
longer isit necessary to draw maps by hand. All too soon, however, the amount of mapped
information becomes too much to handle, many dternative summaries of it are possible, and quick
decisions become more and more out of reach. In such Stuations, an efficient and objective summary
of redlity provided by statistics and spatid analyss can offer a useful guide to interpretation. Statistics
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are tools desgned to summarize enormous amounts of information and to organize that information to
answer specific, practica questions.

But tools for organizing and andlyzing spatial data are ill in their infancy, particularly tools that
are gpplicable in practical stuations. STAC (Spatid and Tempord Analyss of Crime) was developed
to help crime analysts and other problem solvers use mapped data. 1t isatoolbox of spatid andyss
Satistics designed to support practica law enforcement decisons. STAC is a sand-aone spatiad
anadysis package, not amapping package. It was developed by the lllinois Crimind Justice
Information Authority with the collaboration of STAC users around the world, and is available from
the Authority at no cost to law enforcement agencies. In this pand, we will provide an overview of
STAC, demondtrate STAC with different kinds of data and different kinds of maps, show you some
of the highlights of STAC for Windows, and ask you for your ideas and suggestions to make STAC
better.

Crime Mapping Research Applications Il

The Effect of " Crime" Gun Prevalence on Gun Assault and Homicide Rates, Jacqueline
Cohen (co-author, Piyusha Singh). The effect of gun prevaence on violence is a subject of
consderable debate among researchers and policy andysts. While some studies find that gun
prevaence affects the incidence levels of violence, few studies focus specificaly on prevaence of
"crime’ guns. We assess the impact on gun assaults and homicides of two reasonably direct indicators
of crime gun prevadencein acity. Shots fired incidents measure varying levels of accessto and
willingnessto use gunsin a crimind manner, while the number of guns reported stolen gauges the levels
of guns available through crimina distribution networks. Using data on neighborhood and time
vaiationsin crime gun prevalence in one city, we find evidence that increased access to crime guns
sectively affects some types of gun violence and not others. Newly emerging forms of youth gang
violence have been especidly susceptible to influence.

Mapping Child Abduction, Robert D. Keppel. This presentation examines the use of distancesin
child abduction murder investigations using the Washington State Attorney Generd's Homicide
Investigation and Tracking System. The data represented cases from 44 states and 419 killers of
children under the age of 18 years. It was discovered that a unique pattern of distance relaionships
exiged in child abduction murder investigations. Theinitid contact Ste was within 1/4 mile of the
victim'slast known location in 80 percent of cases. Conversdly, the distance between theinitid
contact Site and the murder Site increased to distances greater than 1/4 mile (54 percent). The
distance from the murder site to the body recovery site again decreased, to less than 200 feet in 72
percent of cases. There are investigative implications of these and other spatid relationships
discovered in the research. For example, if theinitid contact Steis not identified by the police, the
clearance rate drops drastically, and vice versa. The close proximity between theinitid contact Ste
and the victim'slast known location suggests that a thorough neighborhood canvass and area search
be completed to locate the initial contact Ste. The presentation will highlight these implications as they
are gpplied to crime mapping applications and will demongtrate how having data enhances the crime
mapping efforts to assist investigators in solving abducted child murder cases.
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High Volume Crime and Hot Spots. Evaluating the I ntelligence Dissemination Process,
Jerry Ratcliff. A police manager often has to cope with high crime rates and alimited number of
available police officers. It isimportant, therefore, that managers ensure ther officers are patrolling the
right areas and that they have a good knowledge of the crime hot spots on their beat. Thisis
especidly true in high volume crimes;, which are often locad crime prevention priorities. Crime mapping
isone of the mogt effective methods of communicating the location of high volume crimes such as auto
crime and burglary. Often, however, these types of crime are recorded by the same officerswho are
responsible for loca crime prevention and patrolling. Isit possible that in identifying loca hot spots,
crime mapping systems are telling them something they aready know?

This sudy addresses the question by surveying officersin one divison of Nottinghamshire
Congtabulary (UK) and mapping their perceptions of crime hot spotswith aGIS. Thisinformetion is
then compared to actua hot spots extracted from the crime data. LISA (Local Indicators of Spatia
Asociation) datigtics are used to define agatigticaly sgnificant limit on the Sze and shape of the
hotspots, alowing for asmple binary classfication (hot pot/not hot spot).

The results show that on alocd levd there are implications for Nottinghamshire Constabulary
in the areas of crime recording and the passage of information. More importantly, thistype of project
can be used to gauge the effectiveness of intelligence dissemination methods and to assess the areas
where crime mapping can have the greatest impact. It can aso be used over alonger term to evauate
current crime mapping systems and identify possible areas for improvement.

Crime Mapping Research Center’s Hot Spot Project

A Multi-Method Exploration of Crime Hot Spots: A Synthesis of Findings, Eric S. Jefferis
and Cynthia A. Mamalian. In recent years, crime anaysts and researchers have become immersed
in the identification of crime "hot spots.” Largely, this upsurge in interest has been sparked by the
increasingly powerful desktop mapping and spatial andysis software packages that are now available.
This presentation will synthesize the findings of a collaboretive project that involved a systematic
comparison of hot spot identification tools found in severd of the available packages. Among the
comparisons being made are the packages (1) accuracy, (2) consstency, (3) face validity, (4) utility
for satigtica anayses, and (5) "user friendliness.”

Advanced Post-Conference Workshops,
Saturday, 1:30 p.m. - 3:30 p.m.

Using GIS for Predictive Modeling

Predictive Modeling and Crime Mapping, Donald E. Brown. Law enforcement agencies have
increasingly acquired database management systems (DMBS) and geographic information systems
(GIS) to support their law enforcement efforts. These agencies use such systems to monitor current
crime activity and develop collaborative srategies with loca communities for combating crime.
However, in generd these Strategies tend to be reactive rather than proactive. A more proactive
approach requires early warning of trouble with sufficient lead-time to formulate aplan. Early warning,
in turn, necessitates the development of predictive modd s in space and time that can inform law
enforcement of pending "hot spots' and areas with declining crime activity.
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The focus of this presentation is on the prediction of hot spots, as well as crime events.
Prediction of this sort is now feasible because of modern data collection and analyss systems.
Records management systems implemented in DBM S and GIS exist in many jurisdictions and can
provide the basis for more forma andysis of loca crime events. The forma anays's discussed
consggts of mathematica models that describe the functiona relationships between demographic,
economic, socid, victim, and spatia variables and numerous measures of crimind activity. This
presentation describes one approach and shows its gpplicability to crime andysis

I mplementing Chaotic Cellular Forecasting: Data Collection, Programming, and
Visualization of Results Andreas M. Olligschlaeger. The recent change in emphasisfrom
reactive to proactive law enforcement as evidenced in programs such as community oriented policing
has resulted in the need for tools to support these efforts. While geographic information systems
(GIS) have been very successful at tracking crimina activity, proactive law enforcement requires
systems that anticipate the emergence of crimina activity. A prototype of such a system was
developed at Carnegie Mdlon University and the Pittsburgh Bureau of Police. It isan early warning
system that incorporates a geographic information system previoudy developed to track crimina
activity and ardaively new technology—artificia neurd networks—to predict the emergence or "flare
ups' of drug hot pot areas. The system obtains its input from cell-aggregated Gl S-based data,
processes it with aprevioudy trained artificid neura network, and outputs the results to a choropleth
map indicating those areas for which the network has predicted areatively high number of 911 cdls
for service for drugs. This sesson focuses on the issues involved with implementing such a hardware
system, from data collection and programming to implementation and visudization via GIS.

Advanced Cluster Analysis

Advanced Spatial Clustering Methods, Sara McL afferty. Spatid clustering methods are
important tools for the mapping, visudization, and analysis of crime data. Capitaizing on the power
and digplay capabilities of geographic information systems, clustering methods can assist police
departmentsin identifying crime hot spots and ng change in hot spots over time. This
presentation reviews a series of spatid custering methods that are increasingly being shown to have
vaue for crime hot spot mapping. The methods include kernd estimation, amethod for representing
crime patterns as a density surface, and severa methods that can be used to detect clustering in space
and time and in relaion to crime opportunities'targets. Technicd and logigtical chdlengesin
implementation are discussed.

Advanced Crime Pattern Analysis Using the Geographical Analysis Machine, lan Turton
(co-authors, Stan Openshaw and James Macgill). This presentation will give an introduction to
automated crime pattern hot spot detection using methods that are easily accessible with avery short
learning curve. The mgority of the presentation will focus on the Geographicd Andyss Machine
(GAM). The presentation will conclude with a brief discusson of other related methods developed at
the CCG. The GAM (Openshaw, et d., 1987, 1988) was an early attempt a automated exploratory
gpatid data analyss that was easy to understand. The GAM sought to answer a smple practica
question—namdly, given some point referenced data of something interesting, WHERE might there be
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evidence of locdized clustering if you do not know in advance where to look due to lack of
knowledge of possible causa mechanism, or if prior knowledge of the data precluded testing
hypotheses on the database? More smply put, here is ageographicaly referenced database; now tell
me, are there are any clusters or crime hot spots, and if so, where are they located? It offersa
solution to those researchers and users of GIS who want to perform a fast exploratory geographical
andyds of their datawith aminimum of effort. It isan automated procedure that is designed to yield
safe results thet are largely self-evident.

GAM reflects the view that useful spatia andlysis tools have to be able to cope with both the
specia nature of gpatial data and end-users who do not have degreesin Satistics. Theresultsaso
have to be easly understood and sdlf-evident so they can be readily communicated to other non-
experts. This need has been clearly expressed asfollows. "We want a push button tool of academic
respectability where dl the heavy stuff hgppens behind the scenes but the results cannot be
misinterpreted” (Adrian Mckeon, Infoshare: emall: 1997). Thereisadso arequirement for results
expressed as pretty pictures rather than statistics.

GAM has been further developed to produce the Geographical Explanations Machine (GEM)
that attemptsto "explain” in ageographica way associations between hot spots and other GIS data
coverages such as socio-economics and other geodata.

Further developments have been made recently to improve the search methods used in
GAM/GEM, since as dataset Szes grow, it becomes computationdly infeasible to exhaustively search
the entire data space. Two of these new search techniques will be briefly discussed. Thefirg,
MAPEX, uses agenetic dgorithm to control the search, which reduces the search times by an order
of magnitude compared to GAM. The second is a more experimental method using smart agents to
explore the dataset in an intelligent manner.

Advanced Spatial Analysis

Extended Workshop, CrimeStat Package, Ned L evine. CrimeStat isaWindows NT/9x spetid
datistics package for usein crime andysis. It isaseries of gatistical tests that can be used to describe
crime digtributions and interfaces with a geographic information system (GIS). The primary input isa
collection of point locations, defined by their X and Y coordinates (e.g., crimeincidents). CrimeStat
can read ASCI|I, dbase ('dbf"), or ArcView 'shp' files and can output to ArcView, Mapinfo,
Atlas*GIS, Surfer, and Spatid Andyst. The point locations can be in spherica or projected
coordinates and can be weighted or have associated intensity (Z) values. In addition, a secondary file
of point locations can be included (e.g., police stations). CrimeStat dso dlowsfor areferencefile,
usudly agrid, which can be @ther imported or generated by the program. Among the Satistics that
areincluded are those for describing the spatid distribution (e.g., mean center, sandard deviational
ellipse, spatia autocorreation), angularity (e.g., directiona mean and variance), properties of the
arrangements of points (e.g., nearest neighbor distance), journey-to-crime estimates, "hot spots' (e.g.,
locd Moran, K-mean clugtering), and one- and two-variable kernel density surfaces (e.g., density of
robberies, dendty of burglaries compared to population). The program will be demonstrated and
detailed examples will be presented that illustrate and explain these satigtics.
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